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© Benzofuranyl-and-thfophenyl-alkanecarboxyclic acid derivatives. 



^ © Trie benzofuranyl- and -thiophenyl-alkane-carboxylic acid derivatives of the formula (I) 
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wherein Ri, R2, R3, T, V, and W are as defined in Claim 1 are prepared by cyclisation of hydroxy 
acetophenones and related compounds or by Wittig-reaction of benzofuranyl aldehydes. The compounds can be 
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used to prepare medicaments showing antiinflammatory activity. 
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The invention relates to benzofuranyl- and -thiophenyl-alkanecarboxyclic acids derivatives, processes 
for their preparation and their use in medicaments. 

It is known that the NADPH oxidase of phagocytes is th physiological source to the superoxide radical 
anion and reactive oxygen species derived therefrom which are important in the defence against pathogens. 
5 Uncontrolled formation leads to tissue damage in inflammatory processes. It is additionally known that 
elevation of phagocyte cyclic AMP leads to inhibition of oxygen radical production and that this cell function 
is more sensitive than others such as aggregation or enzyme release (cf. Inb. Arch. Allergy Immunol., vol. 
97: pp 194-199, 1992). 

Benzofuran- and benzothiophene derivatives having lipoxygenase-inhi biting action are described in the 
w publication EP 1 46 243. 

Surprisingly it was found that compounds given by the general formula (I) inhibited oxygen radical 
formation and elevated cellular cyclic AMP levels probably by inhibition of phagocyte phosphodiesterase 
activity. 

The invention relates to benzofuranyl- and -thiophenyl-alkanecarboxyclic acids derivatives of the general 
75 formula (I) 



R.i 



20 




25 in which 

R 1 and R* . are identical or different and represent hydrogen, halogen, carboxyl, cyano, nitro, 

trifiuoromethyl or a group of a formula - OR 4 , -SR 5 or -NR 6 R 7 , 
in which . 

R e . '^denotes hydrogen or straight-chain or branched alkyl having up to 4 carbon atoms, 

30 R 4 , R 5 ad R 7 . . , are identical or different and 

denote hydrogen, cycloalkyl having 3 to 6 carbon atoms, or a 5 to 7-membered 
saturated or unsaturated heterocycle having up to 3 heteroatoms from the series 
comprising N, S and O, which are optionally substituted by identical or different 
substituents from the series comprising halogen, cyano, nitro or by straight-chain or 

35 branched alkyl or alkoxycarbonyl each having up to 6 carbon atoms, or 

denote a residue of formula 



40 "^Sf^ 

o 

or 

denote straight-chain or branched alkyl or alkenylen each having up to 8 carbon 
45 atoms, and each of which is optionally monosubstituted to trisubstituted by identical 

or different substituents from the series comprising trifiuoromethyl, difluoromethyl, 
halogen, cyano, carboxy, hydroxy, straight-chain or branched alkoxy, alkoxycarbonyl 
or acyl each having up to 6 carbon atoms or by a 5- to 7-membered saturated or 
unsaturated heterocycle having up to 3 hetero atoms from the series comprising N f 
so S and O and to which an aromatic ring can be fused, 

or by N-methyl-substituted imidazolyl 
or by a residue of formula 
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or by phenyl, wher in ail rings are optionally monosubstitut d to trisubstituted by 
identical or different substituents from the series comprising nitro, halogen, carboxy 
or straight-chain or branched alkyl or alkoxycarbonyl each having up to 6 carbon 
atoms, 

5 or alkyl or alkenylen are substituted by a group of formula -CO-NR 8 R 9 

in which 

R 8 and R 9 are identical or different and denote phenyl, adamantyl, cycloalkyl having up 3 to 7 

carbon atoms, benzyl, formyl, hydrogen, straight-chain or branched alkyl or alkenyl 
each having up to 6 carbon atoms and which are optionally substituted by carboxy, 
io hydroxy or straight-chain or branched alkoxycarbonyl up to 6 carbon atoms 

or 

R 8 and R 9 together with the nitrogen atom form a 5 to 7 membered saturated or unsaturated 

heterocycle, 
or 

75 R* denotes a protecting group of a hydroxyl group, difluoromethyl or a group of a 

formula -SO2-X 
in which 

X denotes trifluoromethyl, phenyl or straight-chain or branched alkyl having up to 6 

carbon atoms, 

20 T represents an oxygen or sulfur atom 

V represents a straight-chain or branched alkylene or alkenylene chain each having 2 

to 8 carbon atoms, 

W represents cyano, tetrazolyl or a group of a formula - CO-R 10 , -CO-NR^R 12 , 

-CONR 13 -S02-R u or PO(OR 15 )(OR 16 ), or a residue of the formula 



25 



30 



N 




CH 3 
CH, 



in which 

R 10 denotes hydroxyl, cycloalkyloxy having up 3 to 7 carbon atoms or straight-chain or 

branched alkoxy having up to 8 carbon atoms, 
35 R 11 , R 12 and R 13 are identical or different and denote hydrogen.phenyl or straight-chain or branched 
alkyl or acyl each having up to 6 carbon atoms and which are optionally substituted 
by hydroxyl, 
or 

R 11 denotes hydrogen and 

40 R 12 denotes hydroxyl 

or 

R 11 and R 12 together with the nitrogen atom form a 5- or 6-membered saturated heterocycle, 

R u denotes straight-chain or branched alkyl having up to 6 carbon atoms, which is 

optionally substituted by phenyl or trifluoromethyl, or denotes phenyl, which is 
45 optionally substituted by substituents from the series comprising halogen, cyano, 

nitro or by straight-chain or branched alkyl having up to 6 carbon atoms, 

R 15 and R 16 are identical or different and represent hydrogen or straight-chain or branched alkyl 

having up to 6 carbon atoms, 

R 3 represents phenyl, which is monosubstituted to trisubstituted by identical or different 

50 substituents from the series comprising hydroxyl, halogen, nitro, tetrazolyl, 

trifluoromethoxy, difluoromethoxy, trifluoromethyl, difluoromethyl, cyano, carboxy, 
straight-chain or branched alkyl, alkylthio, alkoxy, alkoxycarbonyl or acyl each having 
up to 8 carbon atoms or by a group of formula -NR 17 R 18 , -(0) a -S02-R 19 or -SO2- 

NR 20 R 21 

55 in which 

a denotes a numb r 0 or 1 , 

R 17 and R ,B have the meaning shown above for R 11 and R 12 and are identical to the latter or 
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different from th latter, 
or 

R 17 denotes hydrogen 

and 

5 R 18 denotes straight-chain or branched acyl having up to 6 carbon atoms 

and 

R 19 has the above mentioned meaning of R 1 * and is identical to the latter or different 

from the latter. 

R 20 and R 21 have the above mentioned meaning of R 11 and R 12 and are identical to the latter or 

70 different from the latter 

and salts thereof. 

The benzofuranyl- and -thiophenyl-alkanecarboxylic acids derivatives according to the invention can 
also be present in the form of their salts. In general, salts with organic or inorganic bases or acids may be 
mentioned here. 

75 - Physiologically acceptable salts are preferred in the context of the present invention. Physiologically 
acceptable salts of the benzofuranyl- and -thiophenyl-alkanecarboxylic acids derivatives can be metal or 
ammonium salts of the substances according to the invention, which contain a free carboxylic group. Those 
which are particularly preferred are, for example, sodium, potassium, magnesium or calcium salts, and also 
ammonium salts which are derived from ammonia, or organic amines, such as, for example, ethylamine, di- 

20 or triethylamine, di- or triethanolamine, dicyclohexylamine, dimethylaminoethanol, arginine, lysine or 
ethylenediamine. f 

Physiologically acceptable salts can also be salts of the compounds according to the invention with . 
inorganic or organic acids. Preferred salts here are those with inorganic acids such as, for example, 
hydrochloric acid, hydrobromic acid, phosphoric acid or sulphuric acid, or salts with organic carboxylic or 

25 sulphonic acids such as, for example, acetic acid, maleic acid, fumaric acid, malic acid, citric acid, tartaric 1 
acid, ethanesulphonic acid, benzenesulphonic acid, toluenesulphonic acid or naphthalenedisulphonic acid: 

The compounds according to the invention can exist in stereoisomer^ forms which either behave as r 
image and mirror image (enantiomers), or which do not behave as image and mirror image (diastereomers).. 
The invention relates both to the antipodes and to the racemate forms, as well as the diastereomer 

30 mixtures. The racemate forms, like the diastereomers, can be separated into the stereoisomerically uniform 
constituents in a known manner. 

Hydroxyl protective group in the context of the above-mentioned definition in general represents a 
protective group from the series comprising: trimethylsilyl, tert.butyl-dimethylsilyl, benzyl, 4-nitrobenzyl, 4- 
methoxybenzyl, acetyl, tetrahydropyranyl and benzoyl. 

35 Heterocycle in general represents a 5- to 7-membered, preferably 5- to 6-membered, saturated or 
unsaturated ring which can contain up to three oxygen, sulphur and/or nitrogen atoms as heteroatoms and 
to which further aromatic ring can be fused. 

5- and 6-membered rings having an oxygen, sulphur and/or up to two nitrogen atoms are preferred, 
which may also be fused to benzene. 

40 The following are mentioned as preferred: thienyl, furyl, pyrrolyl, pyridyl, pyrimidyl, pyrazinyl, 
pyridazinyl, quinolyl, isoquinolyl, quinazolyl, quinoxazolyl, cinnoiyl, thiazolyl benzothiaazolyl, isothiazolyl, 
benzisothiazolyl, oxazolyl, benzoxazolyl, isoxazolyl, imidazolyl, benzimidazolyl, indolyl, morpholinyl, pyr- 
rolidinyl, piperidyl or piperazinyl. 

Preferred compounds of the general formula (I) are those 

45 in which 

R 1 and R 2 j are identical or different and represent hydrogen, fluorine, chlorine, bromine, nitro, 
trifluoromethyl or a group of a formula - OR 4 , -SR 5 or -NR*R 7 , 
in which 

R 6 denotes hydrogen or straight-chain or branched alkyl having up to 3 carbon atoms, 

so R 4 , R 5 and R 7 are identical or different and denote cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
chinolyl, pyridyl, imidazolyl, 1 ,3-thiazolyl or thienyl, which are optionally substituted 
by identical or different substituents from the series comprising fluorine, chlorine, 
bromine, iodine, cyano, nitro or by straight-chain or branched alkyl or alkoxycarbonyl 
each having up to 5 carbon atoms or 
55 denote a residue of formula 
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O 

or 

denote straight-chain or branched alkyl or alkenylen each having up to 6 carbon 
atoms, and each of which is optionally monosubstituted to trisubstituted by identical 
or different substituents from the series comprising trifluoromethyl, difluoromethyl, 
fluorine, chlorine, bromine, iodine, cyano, carboxy, hydroxy, straight-chain or 
branched alkoxy, aikoxycarbonyl or acyl each having up to 5 carbon atoms or by 
chinolyl, pyridyl, pyrazolyl, 1 ,3-thiadiazoIyl, thienyl, imidazolyl or N-methyl-substi- 
tuted imidazolyl, and to which an aromatic ring can be fused, 
or by a residue of formula 

-o.-o.--a. 




or by phenyl, where in all rings are optionally monosubstituted to disubstituted by 
identical or different substituents from the series comprising nitro, fluorine, chlorine, 
bromine, iodine, carboxy or straight-chain or branched alkyl or aikoxycarbonyl each ; 
having up to 5 carbon atoms, . 

or alkyl or alkenylen are substituted by a group of formula -CO-NR 8 R 3 
in which 

are identical or different and denote phenyl, adamantyl, cyclopropyl, cyclopentyl, 
benzyl, formyl, hydrogen, straight-chain or branched alkyl or alkenyl each having up 
to 5 carbon atoms, which are optionally substituted by carboxy, hydroxy or straight- 
chain or branched aikoxycarbonyl up to 4 carbon atoms, 
or 

together with the nitrogen atom form a morpholinyl, piperidinyl, piperazinyl or a 

pyrrolidinyl ring, 

or 

denotes acetyl, benzyl, tetrahydrofluorenyl, difluoromethyl or a group of a formula 

-SOa-X, 

in which 

denotes trifluoromethyl, phenyl or methyl, 
represents an oxygen or sulfur atom 

represents a straight-chain or branched alkylene or alkenylene chain each having 2 
to 6 carbon atoms, 

represents cyano, tetrazolyl or a group of a formula - COR 10 , -CO-NR n R 12 , 
-CONR 13 -S02-R 1 * or PO(OR ,5 )(OR 16 ), or a residue of the formula 



CH 3 




in which 
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10 



15 



20 



R 10 



R 1 \ R 12 and R 13 



R 12 

R" and R 12 



R 15 and R 16 



R 3 



25 



denotes hydroxy I, cyclopropyloxy, cyclopentyloxy, cyclohexyloxy or straight-chain or 
branched alkoxy having up to 6 carbon atoms, 

are identical or different and denote hydrogen, phenyl or straight-chain or branched 
alkyl or acyl each having up to 4 carbon atoms and which ar optionally substituted 
by hydroxyl, 
or 

denotes hydrogen 
and 

denotes hydroxyl 
or 

together with the nitrogen atom form a pyrrolidinyl, piperidinyl ring or a morpholinyl, 
denotes straight-chain or branched alkyl having up to 5 carbon atoms, which is 
optionally substituted by phenyl or trifluoromethyl, or denotes phenyl, which is 
optionally substituted by substituents from the series comprising fluorine, chlorine, 
bromine, iodine, cyano, nitro or by straight-chain or branched alkyl having up to 4 
carbon atoms, 

are identical or different and represent hydrogen or straight-chain or branched alkyl 
having up to 6 carbon atoms, 

represents phenyl, which is monosubstituted to trisubstituted by identical or different 
substituents from the series comprising hydroxyl, fluorine, chlorine, bromine, iodine, 
nitro, trifluoromethoxy, difluoromethoxy, trifluoromethyl, difluoromethyl, cyano, car- 
boxy, tetrazolyl, straight-chain or branched alkyl, alkylthio, alkoxy, alkoxycarbonyl or 
acyl each having up to 6 carbon atoms or by a group of formula -NR 17 R 18 , -(0) a - 
SO2-R 19 or-SCfeNR^R 21 , 
in which 



a denotes a number 0 or 1 , : 

1- - R 17 and R 18 have the meaning shwon above for R 11 and R 12 and are identical to the latter or- 

different from the latter, . . .. 
30 • or 

R 17 denotes hydrogen 

and 

R 18 denotes straight-chain or branched acyl having up to 6 carbon atoms 

and 

35 R 19 has the above mentioned meaning of R u and is identical to the latter or different 

from the latter, 
and 

R 20 and R 21 have the above mentioned meaning of R 11 and R 12 and are identical to the latter or 

different from the latter, 

40 and salts thereof. 

Particularly preferred compounds of the general formula (I) are those 
in which 

R 1 denotes hydrogen, 

R 2 represents fluorine, chlorine, bromine, nitro, trifluoromethyl or a group of a formula 

45 -OR* or -NR S R 7 , 

in which 

R 4 denotes a group of a formula -SO2X, 

in which 

X denotes trifluoromethyl, phenyl, methyl or difluoromethyl, 

so or 

R 4 denotes hydrogen, tetrahydropyranyl, difluoromethyl, acetyl, benzyl, cyclopropyl, 

cyclobutyl, cyclopentyl, cyclohexyl, chinolyl, pyridyl, imidazolyl or thienyl, which are 
optionally substituted by identical or different substituents from the series comprising 
fluorine, chlorin , bromine, cyano, nitro or by straight-chain or branched alkyl or 
55 alkoxycarbonyl each having up to 4 carbon atoms or 

denotes a r sidue of the formula 
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75 



20 



25 



or 

denotes straight-chain or branched alkyl or alkenylen each having up to 5 car- 
bonatoms, and each of which is optionally monosubstituted to disubstituted by 
identical or different substituents from the series comprising trifluoromethyl, 
10 difluoromethyl, fluorine, chlorine, bromine, cyano, carboxy, hydroxy, straight-chain 

or branched alkoxy, aJkoxycarbonyl or acyl each having up to 5 carbon atoms or by 
chinolyl, pyridyl. imidazolyl or N-methyl substituted imidazolyl, and to which an 
aromatic ring can be fused, or by a residue of formula 



50 



-O.-O.-G 



or by phenyl; wherein all rings are optionally monosubstituted to disubstituted by 
; ■ - ■:■ '*>:. *> identical or different substituentes from the series comprising nitro, fluorine, chlorine, 

•.bromine, carboxy or straight-chain or branched alkyl or alkoxycarbonyl each having 
30 up to 4 carbon atoms, 

or alkyl or alkenylen are substituted by a group of formula -CO-NR 8 R 9 
in which 

R 8 and R 9 are identical or different and denote phenyl, benzyl, adamantyl, cyclopropyl, 

cyclopentyl, formyl, hydrogen, straight-chain or branched alkyl or alkenyl each 
35 having up to 5 carbon atoms, which are optionally hydroxy, substituted by carboxy, 

hydroxy or straight-chain or branched alkoxycarbonyl up to 3 carbon atoms 

-~ or 

R 8 and R 9 together with the nitrogen atom form a morpholinyl, piperidinyl, piperazinyl or a 

pyrrolidinyl ring, 
40 R 6 denotes hydrogen, methyl or ethyl, 

R 7 denotes hydrogen, methyl or ethyl, 

T represents an oxygen or sulfur atom 

V represents a straight-chain or branched alkylene or alkenylene chain each having 2 

to 5 carbon atoms, 

45 W represents cyano, tetrazolyl or a group of a formula - COR 10 , -CONR 11 R 12 , 

-CONR i3 -S02-R 14 or PO(OR 15 )(OR 16 ) or a residue of the formula 



CH 3 

r>3 



O 



in which 

55 R 10 denotes hydroxyl, cyclopropyloxy, cyclopentyloxy, cyclohexyloxy or straight-chain or 

branched alkoxy having up to 5 carbon atoms, 
R 11 , R 12 and R 13 ar identical or different and denote phenyl, hydrogen, straight-chain or branched 
alkyl or acyl each having up to 4 carbon atoms and which are optionally substituted 
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by hydroxyl, 
or 

R 11 d notes hydrogen 

and 

R 12 denotes hydroxyl 

or 

R 11 and R 12 together with the nitrogen atom form a pyrrolidinyl, piperidinyl or morpholinyl ring, 

R 14 denotes straight-chain or branched alkyl having up to 4 carbon atoms, which is 

optionally substituted by phenyl or trifluoromethyl, or denotes phenyl, which is 
optionally substituted by substituents from the series comprising fluorine, chlorine, 
bromine, cyano, nitro or by a straight-chain or branched alkyl having up to 3 carbon 
atoms, 

R 15 and R 1G are identical or different and represent hydrogen or straight-chain or branched alkyl 

having up to 5 carbon atoms, 

R3 represents phenyl, which is monosubstituted to trisubstituted by identical or different 

substituents from the series comprising hydroxyl, fluorine, chlorine, bromine, nitro, 
tetrazolyl, trifluoromethyl, difluoromethyl. difluoromethoxy, trifluoromethoxy, cyano, 
carboxy, straight-chain or branched alkyl, alkylthio, alkoxy, alkoxycarbonyl or acyl 
each having up to 5 carbon atoms or by a group of formula -NR 17 R 18 , -(0) a S02-R 19 
or -SCVNR^R 21 , 
in which 

a denotes a number 0 or 1 , 

R* 7 and R 18 have the meaning shown above for R 11 and R 12 and are identical to the latter or 

different from the latter, 
or 

R 17 denotes hydrogen 

■ ■ ■ and- 1 . . 

R' 8 ; denotes straight-chain or branched acyl having up to 5 carbon atoms » 

■ . and-. • 

. i R 13 has the abovementioned meaning of R u and is identical to the latter or different 

from the latter, 

R 20 and R 21 have the above mentioned meaning of R 11 and R 12 and are identical to the latter or 

different from the latter, 

and salts thereof. 

Processes for the preparation of the compounds of the general formula (I) have additionally been found, 
characterised in that 

[A] compounds of the general formula (II) 



(H) 




in which 

R\ T, W and V have the abovementioned meaning 
R 22 represents a group of formula -OR 4 ' 
in which 

R 4 ' has the abovementioned meaning of R 4 , but does not represent hydrogen, 
are reacted with compounds of the general formula (III) 

R 3 -CO-CH2-Y (III) 
in which 

R 3 has the abovementioned meaning 
and 

Y represents a typical leaving group such as, for example, chlorine, bromine, iodine, tosylate or 
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mesylate, pref rably bromin , 
in inert solvents and in th presence of a base under cyclisation by customary methods 
or 

[B] in the case, in which V represents alkenyl, compounds of the general formula (IV) 



in which 

R\ R 3 , T and R 22 have the abovementioned meaning, 

first are converted by reaction with N-bromosuccinimide, in inert solvents and in the presence of a 
catalyst to the compounds of the general formula (V) 



in which 

R\ R 3 , T and R 22 have the abovementioned meaning, 

which in a last step are reacted with compounds of the general formula (VII) 

(OR 23 ^ P(0)-CH2 -CO-NR 1 1 R 12 (VII) 

in which 

R 11 and R 12 have the abovementioned meaning, 

R» represents Ci-C4-alkyl 

in inert solvents and in the presence of a base, 

and in the case of the free hydroxyl functions (R 4 = H) the protective groups are removed by a 
customary method, 

and in the case of the acids (R 10 = OH), the esters are hydrolysed, and in the case of the variation of 
the esters (R 10 * OH) the acids are esterrfied with the appropriate alcohols in the presence of a catalyst 
according to a customary method, 

and in the case of the amides and sulfonamides (RVR 5 /R 7 = -CONR 8 R 9 /W = CONR 11 R 12 / -CONR 13 - 
SO2R 14 ). using amines of the formula (VIII) or sulfonamines of the formula (IX) 

HN-R^R 25 (VIII) 

H-NR' 3 -S02R U (IX) 

in which 




in which 

R 1 , R 3 , T and R 22 have the abovementioned meaning, 

and then by subsequent hydrolysis to compounds of the general formula (VI) 



R 
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R 24 and R 25 hav the abovementioned meaning of R 8 , R 9 , R n and R 12 
and 

R 13 and R u have the abovementioned meaning, 

starting from the esters directly or starting from the free carboxylic acids, if appropriate in the presence 
of above and/or an auxiliary, an amidation or sulfonamidation follows. 

The process according to the invention can be illustrated by way of example by the following equations: 
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5 



10 



15 



20 



25 



30 



35 



40 




45 

Suitable solvents are generally customary organic solvents which do not change under the reaction 
conditions. These preferably include ethers such as diethyl ether, dioxane, tetrahydrofurane or glycol 
dimethyl ether, acetone, dimethylsulfoxide, dimethylformamide, N-methylpyrrolidone t pyridyl, methylethyl- 
or methylisobutyl ketone. 

so Suitable bases are generally inorganic or organic bases. These preferably include alkali metal hydrox- 
ides such as, for example, sodium hydroxide, sodium hydrogen-carbonate or potassium hydroxide, alkaline 
earth metaJ hydroxides such as, for example, barium hydroxide, alkali metal carbonates such as sodium 
carbonate, potassium carbonate, alkaline earth metal carbonates such as calcium carbonate, or alkaline 
metal Oder alkaline earth metal alkoxides such as sodium methoxide or potassium methoxid , sodium 

55 ethoxide or potassium ethoxide or potassium tert.butoxide, or organic amines (triaJkyl(Ci -examines) such 
as triethylamine, or heterocycles such as 1 ,4-diazabicyclo[2.2.2]octane (DABCO), 1 ,8-dia2abicyclo[5.4.0> 
undec-7-ene (DBU), or amides such as sodium amides, lithium butyl amid or butyllithium, pyridin or 
methylpiperidine. It is also possible to employ alkali metals, such as sodium or its hydrides such as sodium 
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hydride, as bas s. Potassium carbonate, butyllithium and sodium hydrogencarbonat are pr fer d. 

The base is employed in an amount from 1 mol to 10 mol, preferably from 1.0 mol to 2.1 mol, relative 
to 1 mol of th compounds of the general formula (III). 

The reactions in general proceed in a temperature range from -70 *C to +100*C, preferably from 
5 -70 * C to + 80 * C and at normal pressure. 

The cyclisation in general proceeds in a temperature range from +30'C to + 180 *C, preferably from 
+ 60 • C to + 1 20 * C and at normal pressure. 

The process according to the invention is in general carried out at normal pressure. However, it is also 
possible to carry out the process at elevated pressure or at reduced pressure (for example in a range from 
10 0.5 to 5 bar). 

Suitable solvents for the bromination are halogenohydrocarbons such as dichloromethane, trich- 
loromethane, tetrachlorom ethane, dichloroethylene, trichloroethylene or chlorbenzene. Carbon tetrachloride 
is preferred for the bromination with N-bromsuccinimide, dichloromethane for the bromination with boron 
tribromide and glaciaJ acetic acid for the bromination with hydrobromic acid. 
75 Suitable catalysts for bromination are generally radicaJ generators such as, for example, dibenzoyl 
peroxide or azobis-isobutyronitrile. Dibenzoyl peroxide is preferred. 

The catalyst is employed in an amount from 0.001 mol to 0.2 mol, preferably form 0.1 mol to 0.05 mol, 
relative to 1 mol of the compounds of the general formula (IV). 

The base is employed in an amount from 1 mol to 10 mol, preferably from 2.0 mol to 2.1 mol, relative 
20 each to 1 mol of the compounds of the general formula (VII). 

Bromination is generally carried out in a temperature range from -30 "C to + 150*C, preferably from 
-20'Cto + 50*C. 

Bromination is generally carried out at normal pressure. However, it is also possible to carry out: ' 
bromination at elevated pressure or at reduced pressure (for example in a range from 0.5 to 5 bar). 

25 The process is in general carried out in a temperature range from +10'C to +150°C, preferably form - : 
+ 20 ; Cto +100*C. : C 

The process is generally carried out at normal pressure. However, it is also possible to carry out it at i 
elevated pressure or at reduced pressure (for example in a range from 0.5 to 5 bar). :■'.< 
Suitable bases for the hydrolysis are the customary inorganic bases. These preferably include alkali W 

30 metal hydroxides or alkaline earth metal hydroxides such as, for example, sodium hydroxide, potassium 
hydroxide or barium hydroxide, or alkali metal carbonates such as sodium carbonate or potassium 
carbonate or sodium hydrogen carbonate, or alkali metal alkoxides such as sodium methoxide, sodium 
ethoxide, potassium methoxide, potassium ethoxide or potassium tert.butoxide. Sodium hydroxide or 
potassium hydroxide are particularly preferably employed. 

35 Suitable solvents for the hydrolysis are water or the organic solvents customary for hydrolysis. These 
preferably include alcohols such as methanol, ethanol, propanol, isopropanol or butanol, or ethers such as 
tetrahydrofuran or dioxane, or dimethylformamide, or dimethyl sulphoxide. Alcohols such as methanol, 
ethanol, propanol or isopropanol are particularly preferably used. It is also possible to employ mixtures of 
the solvents mentioned. 

40 The hydrolysis can also be carried out with acids such as, for example, trifluoroacetic acid, acetic acid, 
hydrochloric acid, hydrobromic acid, methanesulphonic acid, sulphuric acid or perchloric acid, preferably 
with trifluoroacetic acid. 

The hydrolysis is in general carried out in a temperature range from 0°C to +180 # C, preferably from 
+ 20*Cto +160-C. 

45 In general, the hydrolysis is carried out at normal pressure. However, it is also possible to work at 
reduced pressure or at elevated pressure (for example from 0.5 to 5 bar). 

When carrying out the hydrolysis, the base is in general employed in an amount from 1 to 3 mol, 
preferably from 1 to 1.5 mol, relative to 1 mol of the ester. Molar amounts of the reactants are particularly 
preferably used. 

50 The amidation/sulphoamidation is in general carried out in one of the abovementioned solvents, 
preferably in dichloromethane. It may optionally proceed, starting from the free carboxylic acid, via an 
activated stage, for example via the corresponding acid halides, which can be prepared from the 
corresponding acids by reaction with thionyl chloride, phosphorus trichloride, phosphorus pentachloride, 
phosphorus tribromide or oxalyl chloride. Preferably, th activated stages are prepared from th cor- 

55 responding acids using dicyclohexylcarbodiimide, N-(3-dimethyIaminopropyl)-N'- thylcarbodiimid hydro- 
chloride or carbonyldiimidazole and reacted in situ with th sulphonamides. 

The amidation and the sulphoamidation are in general carried out in a temperature rang from -20 *C to 
+ 80 # C, preferably from -10 *C to +30'C and at normal pressure. 
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In addition to th abovementioned bases, suitable bases for these reactions ar preferably triethylamine 
and/or dimethylaminopyridin , DBU or DABCO. 

The base is employed in an amount from 0.5 mol to 10 mol/l, preferably from 1 mol to 2 mol, relativ to 
1 mol of the appropriate ester or acid. 

5 Acid-binding agents which can be employed for the sulphoamidation ar alkali metal or alkaline earth 
metal carbonates such as sodium carbonate, potassium carbonate, alkali metal or alkaline earth metal 
hydroxides such as, for example, sodium hydroxide or potassium hydroxide, or organic bases such as 
pyridine, triethylamine, N-methyl-piperidine. or bicyclic amidines such as 1 ,5-diazabicyclo[3.4.0]-non-5-ene 
(DBN) or 1 ,5-diazabicyclo[3.4.0]undec-5-ene (DBU). Potassium carbonate is preferred. 

10 Suitable dehydrating reagents are carbodiimides such as, for example, diisopropylcarbodiimide, 
dicyclohexylcarbodiimide or N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride or carbonyl 
compounds such as carbonyldiimidazole or 1,2-oxazolium compounds such as 2-ethyl-5-phenyl-1 ,2-ox- 
azolium-3-sulphonate or propanephosphonic anhydride or isobutyl chloroformate or benzotriazolyloxy-tri- 
(dimethylamino)phosphonium hexafluorophosphate or diphenyl phosphoramidate or methanesulphonyl chlo- 

75 ride, if appropriate in the presence of bases such as triethylamine or N-ethylmorpholine or N-methyl- 
piperidine or dicyclohexylcarbodiimide and N-hydroxysuccinimide. 

The acid-binding agents and dehydrating reagents are in general employed in an amount from 0.5 to 3 
mol, preferably from 1 mol to 1 .5 mol, relative to 1 mol of the corresponding carboxylic acids. 

The componds of the general formula (II) and (III) are known or can be prepared by published methods. 

20 The compound of the general formula (IV) are known in some cases and, for example, can be prepared 
by reacting compounds of the general formula (X) 

,: Bi ' - 

,CO-CH 3 



.25 



. in which < . . . 

- 30 .R\ T and R 22 have the abovementioned meaning, 

: with compounds of the general formula (III) in one of the abovementioned solvents and bases, preferably 
acetone and potassium carbonate. 

The base is employed in an amount from 1 mol to 10 mol, preferably from 1.0 mol to 2.1 mol, relative 
to 1 mol of the compounds of the general formula (X) 
35 The reactions in general proceed in a temperature range from + 30*C to + 100'C, preferably from 
+ 40 • C to + 80 * C and at normal pressure. 

The compounds of the general formula (VIII), (IX) and (X) are known. 

The compounds of the general formulas (V) and (VI) are known in some cases and can be prepared by 
the abovementioned processes. 
40 The compounds of the general formula (VII) are known in some cases and can be prepared by 
customary methods. 

The compounds according to the invention specifically inhibit the production of superoxide by polymor- 
phonuclear leucocytes (PMN) without impairing other cell functions such as degranulation or aggregation. 
The inhibition was mediated by the elevation of cellular cAMP due to inhibition of the type IV 
45 phosphodiesterase responsible for its degradation 

They can therefore be employed in medicaments for controlling acute and chronic inflammatory 
processes. 

The compounds according to the invention are preferably suitable for the treatment and prevention of 
acute and chronic inflammations of the airways, such as emphysema, alveolitis, shock lung, asthma, 
50 bronchitis, arteriosclerosis, arthrosis, inflammations of the gastro-intestinal tract and myocarditis. The 
compounds according to the invention are additionally suitable for reducing the damage to infarct tissue 
after reoxygenation. In this case the simultaneous administration of allopurinol to inhibit xanthine oxidase is 
of advantage. Combination therapy with superoxide dismutase is also of use. 

55 Test d scription 

1. Preparation of human PMN Blood was taken from healthy subjects by v nous puncture and 
neutrophils were purified by dextran sedimentation and resuspended in the buffered medium. 
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2. Inhibition of FMLP-stimulated production of superoxide racidal anions. Neutrophils (2.5 x 10 5 ml -1 ) 
were mixed with cytochrome C (1 .2 mg/ml) in the wells of a microtitre plate. Compounds according to 
the invention were added in dimethyl sulphoxid (DMSO). Compound concentration ranged from 2.5 nM 
to 10 uM, the DMSO concentration was 0.1% v/v in all wells. After addition of cytochalasin b (5 ugx 
ml" 1 ) th plate was incubated for 5 min at 37 *C. Neutrophils were then stimulated by addition of 4 x 
10~ 8 M FMLP and superoxide generation measured as superoxide dismutase inhibitable reduction of 
cytochrome C by monitoring the ODsso in a Thermomax microtitre plate spectrophotometer. Initial rates 
were calculated using a Softmax kinetic calculation programme. Blank wells contained 200 units of 
superoxide dismutase. 

The inhibition of superoxide production was calculated as follows: 

[1 - ((Rx-Rb)) 1 *100 
((Ro - Rb) 

Rx = Rate of the well containing the compound according to the invention. 
Ro = Rate in the control well. 

Rb = Rate in the superoxide dismutase containing blank well. 

3. Measurement of PMN cyclic AMP concentration 

The compounds according to the invention were incubated with 3.7 x 10 6 PMN for 5 min at 37 *C before 
addition of 4 x 10~ 8 M FMLP. After 6 min protein was precipitated by the addition of 1% v/v cone. HCI in 
96% v/v ethanol containing 0.1 mM EDTA. After centrifugation the ethanolic extracts were evaporated to 1 
dryness under N 2 and resuspended in 50 mM Tris/HCI pH 7.4 containing 4 mM EDTA. The cyclic AMP 
concentration in the extracts was determined using a cyclic AMP binding protein assay supplied by 
Amersham International pic. Cyclic AMP concentrations were expressed as percentage of vehicle^ 
containing control incubations. 



Example No. 


% elevation of [cAMP] at 
1uM (control 100) 


30 


394 



4. Assay of PMN phosphodiesterase 

PMN suspensions (10 7 cells/ml) were sonicated for 6 x 10 sec on ice. Aliquots (100 ul) were incubated 
for 5 min at 37 • C with the compounds according to the invention or vehicle before the addition of 3 H- 
cAMP (1 mM and 200 nCi per incubation). After 20 min the reaction was stopped by heating at 100° C 
for 45 seconds. After cooling 100 mg of 5*-nucleotidase was added to each tube and the samples 
incubated for 15 min at 37 °C. The conversion to 3 H-adenosine was determined by ion-exchange 
chromatography on Dowex AG-1x (chloride form) followed by liquid scintillation counting. Percentage 
inhibition was determined by comparison to vehicle containing controls. 

5. Effect of intravenously administered compounds on the FMLP-induced skin oedama of guinea pigs 
Guinea-pigs (600-800 g) were anaesthetized with pentobarbitone sodium (40 mg/kg, i.p.) and injected 
(i.V.) with a 0.5 ml mixture of pentamine sky blue (5% W/V) and 125 I-HSA (1ul/animal). 10 minutes later 3 
intradermal injections of FMLP (1 Ojig/site), 1 injection of histamine (1ug/site) and 1 injection of vehicle 
(100ul of 0.2% DMSO V/V in Hanks Buffered salt solution) were made on the left hand side of the animal 
(preinjection sites). 5 minutes later the drug (1 ml/kg) or the vehicle (50% PEG 400 V/V in distilled water, 
1 ml/kg) was administered (i.V.). 10 minutes later an identical pattern of intradermal injections was made 
on the opposite flank of the animal (post-injection sites). These responses were allowed to develop for 15 
minutes before the animal was sacrificed and a blood sample taken. 

Skin sites and plasma samples were counted for 1 minute on a gamma counter and the degree of 
oedema calculated as ul plasma/skin site. Statistical analysis was done by a paired t-test on the mean of 
the 3 pre-injection site values of ul plasma obtained for FMLP/animal. The percentage inhibition of drug 
or vehicle was calculated as follows 
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X% 



-a 



X lil plasma (post-injection site) 
~X jxl plasma (pre-injection site) 



0 



x 100 



10 



Example No. 


% inhibition 


(mg/kg) 


30 


40.0 


0) i 



J5 



20 



25 



6. Effect of orally administered compounds on the FMLP-induced skin oedema of guinea-pigs 
in vivo-Test's p.o. 

Guinea-pits (600-800 g) were fasted overnight and orally treated with vehicle (1% Tylose w/v at 5 ml/kg) 
or drug (10 mg/kg; 2 mg/ml in 1% Tylose at 5 ml/kg) 40 minutes later the animals were anasthetized with 
pentobarbitone sodium (40 mg/kg; i.p.) and 0.6 ml of a mixture of pontamine sky blue (5% w/v) and 125 1- 
HSA (1 u ci/animal) was injected (i.V.). 90 minutes after oral pretreatment FMLP (50 ug/site) was injected 
(i.d.) at 4 different sites, histamine (1 ug/site) and vehicle (100 ul, 1% DMSO v/v in Hanks buffered salt 
solution) were both injected (i.d.) at 2 different sites. 

The responses were allowed to develop for 30 minutes before the animal was sacrificed and a blood 
sample taken. 

Skin sites and plasma samples were counted for 1 minute on a gamma counter. The degree pf 
oedema was calculated as ill plasma/skin site. 

Statistical analysis was carried out by a Mann-Whitney U-test on the mean of the 4 values of ul 
Plasma obtained for FMLP/animal. 



30 
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(mg/kg) 
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The new active compounds can be converted in a known manner into the customary formulations, such 
as tablets, coated tablets, pills, granules, aerosols, syrups, emulsions, suspensions and solutions, using 
inert, nontoxic, pharmaceutical^ suitable excipients or solvents. In this connection, the therapeutically active 
compound should in each case be present in a concentration of about 0.5 to 90% by weight of the total 
mixture, i.e. in amounts which are sufficient in order to achieve the dosage range indicated. 

The formulations are prepared, for example, by extending the active compounds with solvents and/or 
excipients, if appropriate using emulsifiers and/or dispersants, where, for example, in the case of the use of 
water as a diluent, organic solvents can be used as auxiliary solvents if appropriate. 

Administration is carried out in a customary manner, preferably orally or parenterally, in particular 
perlingually or intravenously. 

In the case of parenteral administration, solutions of the active compound can be employed using 
suitable liquid vehicles. 

In general, it has proved advantageous on intravenous administration to administer amounts from about 
0.001 to 10 mg/kg, preferably about 0.01 to 5 mg/kg of body weight to achieve effective results, and on oral 
administration the dosage is about 0.01 to 25 mg/kg, preferably 0.1 to 10 mg/kg of body weight. 

In spite of this, it may be necessary to depart from the amounts mentioned, in particular depending on 
the body weight or the type of application route, on individual behaviour towards the medicament, the 
manner of its formulation and the time or interval at which administration takes place. Thus, in some cases 
it may be sufficient to manage with less than the abovementioned minimum amount, while in other cases 
the upper limit mentioned must be exceeded. In the case of administration of relatively large amounts, it is 
advisable to divide these into several individual doses over the course of the day. 



55 



Solvents 
I 

II 
III 



petrolether : ethylacetate 6:1 
petrolether : ethylacetat 5:1 
petrolether : ethylacetate 5:2 
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IV dichlormethane : methanol 95:5 

V dichlormethane : methanol 9:1 

VI dichlormethane 
DMF dimethylformamide 



5 



Starting compounds 



Example I 



to 2 , -Hydroxy-3-oxo-4'-[tetrahydro-2H-pyran-2-yl)oxy]benzenebutanoic acid methylester 



O 



75 




OCH3 



20 20.0 g (0,089 mol) 2 , ,4'-Dihydroxy-3-oxo-benzenebutanoic acid methylester were dissolved in 200 ml 
dichloromethane / tetrahydrofuran (95:5) and 9.2 ml (0.1 mol) 3,4-dihydro-2H-pyran and 10 mg p- 
toluenesulfonic acid were added successively. The suspension was stirred at room temperature for 1 hour. 
400 ml of a NaHC03 solution were added, the organic layer separated and washed three times with water. 
The organic phase was dried using Na2SCU and concentrated in vacuo. The residue was recrystallised from 

25 diethylether. ■ 

Yield: 13.4 g (49% of theory) 

R, = 0,55, I ...... \ * 

Example II 

30 . . . ■ . .... 

. 4-Benzyloxy-2-hydroxyacetophenone 



Equivalent amounts, 152.15 (1.0 mol) of 2,4-dihydroxyacetophenone and 118.9 ml (1.0 mol) of benzyl- 
bromide were dissolved in 1.2 I acetone, 138 g potassium carbonate were added, and the mixture was 
stirred under reflux for 5 hours. Subsequently it was filtered off, the mother liquor was concentrated in 
vacuo and the residue recrystallised from diethylether. 
45 Yield: 197 g (81%) 
R, = 0.82, II) 



35 




50 



55 
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Example Hi 

6-Benzyloxy-3-methyl-2-(4-methylbenzoyl)b nzo[b]furan 



70 




CH 3 



75 

Equivalent amounts, 137.7 g (0,47 mol) 4-benzyloxy-2-hydroxy-acetophenone and 100 g (0,47 mol) «- 
bromo-4-methylacetophenone were stirred under reflux for 12 h in 700 ml acetone in the presence of 65 g 
K2CO3. The mixture was filtered off, the solvent removed in vacuo and the residue recrystallised form 
diethylether. 
20 Yield: 94 g (56%) 
R, = 0.63, II 

Example IV 

25 6-Benzyloxy-3-bromo-methyl-2-(4-methylbenzoyl)benzo[blfuran 



30 



35 




CH 3 



40 39.1 g (0.1 1 mol) of the compound from example III were dissolved in 500 ml carbon tetrachloride, 21 .5 g 
(0.12 mol) of N-bromosuccinimide were added and the mixture was treated with 0.3 g dibenzoyl peroxide 
and heated to reflux for 12 hours. The mixture was filtered while hot, the solvent was distilled off in vacuo 
and the residue was purified by chromatography. 
Yield: 19.4 g (41%) 

45 R, = 0.8, VI 
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Exampl V and VI 

6-Benzyloxy-2-(4-methylbenzoyl)-3-benzofuran-carboxa!dehyde (V) 

5 



70 




CH 3 



10.4 g NaHC03 in 60 ml DMSO were heated under argon to 150*C. 7.0 g (16 mmoi) of 6-benzyloxy-3- 
bromc-methyl-2-(4-methylbenzoyl)benzo[b]furan, dissolved in 60 ml DMSO, were added within 1 min. After 
20 15 min at 150*C the mixture was poured onto ice and subsequently extraceted three times with 
ethylacetate/diethylether (1:1). The organic phase was washed twice with H2O, once with a NaCI solution 
and dried over MgSO*. The solvent was removed in vacuo and the residue purified by chromatography. 
Yield: 5.4 g (91%) 
R f = 0.74,VI 

25 By adding the benzylbromide (example IV) in a solidee form the 6-benzyloxy-3-hydroxymethyl-2-(4-. 
methylbenzoyl)benzo[b]furan (VI) was isolated in changing yields. 



30 



35 




CH 3 



40 R,: 0.17, II 
Example VII 

Methyl 2'-hydroxy-3-oxo-5 , -[(tetrahydro-2H-pyran-2-yl)oxy]benzene butanoate 

45 



O 



50 




55 The compound has prepared in analogy to the procedure of Example I. 
Yield: 56 % 
R, = 0.58. 
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Preparation Examples 
Example 1 

5 2-(4-Bromo-benzoyl)-6-[(tetrahydro-2H-pyran-2-yl)oxyh3-benzofuranpropanoic acid methylester 



Equivalent amounts.1 .5 g (4.9 mmol) of 2 , -Hydroxy-3-oxo-4 , -[(tetrahydro-2H-pyran-2-yl)oxy]benzenebutanoic 
20 acid, methylester and 1 ,35 g (4.9 mmol) of a>-bromo-4-bromoacetophenone were dissolved in 50 ml acetone 
and 1,35 g (9.7 mmol) of potassium carbonate were added. The suspension was heated under reflux for 16 
hours. The mixture was filtered, the solvent was distilled off in vacuo and the residue was taken up ia 
ethylacetate. The organic phase was washed three times with water, one time with a NaCI solution, dried 
over Na2SO* and concentrated in vacuo. The residue was further purified by chromatography (silica gel 
25 60). 

Yield: 1 54 g (65.1%) . 0 
Ri = 0.53, I 

The compounds shown in Tables 1 and 2 are prepared in analogy to the procedure of Example 1: 
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Example 27 

2-(4-Bromo-benzoyl)-6-hydroxy-3-b nzofuranpropanoic acid methylester 




15 

4.2 g (8.64 mmol) of 2-(4-Bromo-benzoyl)-6-[(tetrahydro-2H-pyran-2-yl)oxy-3-benzofuranpropanoic acid 
methylester were dissolved in 100 ml methanol and 10 mg p-toluene-sulfonic acid were added. The 
suspension was stirred at r.t. for 2 hours. The solvent was distilled off, the residue solved in ethylacetate 
20 and washed two times with water, once with a NaHC03 solution and once with a NaCI solution. The organic 
layer was dried using Na 2 S04, concentrated in vacuo and the residue was further purified by chromatog- 
raphy (silica gel 60). 
Yield: 3.0 g (86%) 
R ( : 0.30, III 

25 The compounds shown in Table 3 are prepared in analogy to the procedure of Example 27: 
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Example 51 

6-Hydroxy-2-(4-methyl-benzoyl)-3-benzofuranpropanoic acid 



45 



50 




COOH 



55 



1.5 g (4.4 mmol) of the compound from example 41 wer dissolved in 50 ml methanol/tetrahydrofuran (1:1) 
and 5.5 ml of a 2 N NaOH solution were added. The mixture was stirred at r.t. for 24 hours, dissolved in 
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water and acid if i d with 1 N hydrochloric acid. The precipitat was filtered off, washed several times with 
water and dried in vacuo. 
Yield: 1.4 g (97%) 
R f : 0.29, V 

5 The compounds shown in Table 4 are prepared in analogy to the procedur of example 51 : 
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Example 65 

2-(4-Cyano-benzoyl)-6-methoxy-3-ben20furan-propanoic acid methylester 



0.2 g (0,57 mol) of the compound from example 33 were dissolved in 10 ml acetone and subsequently 100 
mg potassium carbonate and 0.054 ml (0.57 mmol) dimethylsulfate were added. The mixture was heated 
under reflux for 1 hour, the solvent removed in vacuo and the residue washed several times with 
20 diethylether. The product was further purified, if appropriate, by chromatography. 
Yield: 0.13 g (63%) 
R, = 0.60, III 

The compounds shown in Table 5 are prepared in analogy to the procedure of Example 65: 
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Example 118 

6-Methoxy-2-(4-tetra2oIyl-benzoyl>-3-benzofuran-propanoic acid methylester 

,C00CH 3 

h 3 co^ 
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0.95 g (2.62 mmol) of the compound from example 65 w r dissolved in 15 ml DMF, 0.85 g (13.1 mmol) 
sodium azide and 1.80 g (13.1 mmol) triethylamine hydrochloride wer added and the mixtur was heated 
under reflux for 24 h. After cooling at room temperature the mixtur was diluted with diethylether and 
subsequently washed three times with H2SO4 (1M), three times with water and 2 times with a NaCI solution. 
5 The organic phase was dried using MgSO*. the solvent was removed in vacuo and the residue purified by 
chromatography using dichloromethane/methanol (9:1). 
Yield: 0.79 g (74%) 
R,: 0.09, V 

70 Example 119 

6-chloro-2-(4-tetrazolyl-benzoyl)-3-benzofuran-propanoic acid methylester 




25 



The title compound can be prepared in analogy to the procedure of Example 118. 
Example 120 

30 

6-Hydroxy-2-(4-methyl-benzoyl)-3-benzofuran-propanoic acid ethylester 



35 




COOC 2 H 5 



CH 3 



0.4 g (1.23 mmol) of the acid from example 51 were dissolved in 25 ml trichloromethane and 1.2 g p- 
45 toluene-sulfonic acid and 5 ml ethanol were added. The mixture was stirred under reflux for 24 h using a 
water separator. Subsequently the mixture was washed two times with water, dried over Na2S04 and 
concentrated in vacuo. 
Yield: quant. 
R f : 0.57, IV 

50 The compounds shown in Table 6 are prepared in analogy to the procedure of Example 120: 
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40 Example 124 

6-Hydroxy-2-(4-methyl-benzoyl)-3-benzofuranpropanamide 




CH 3 



55 

0.5 g (1.54 mmol) of the acid from example 51 were dissolved in 5 ml THF, 1.06 g (6.55 mmol) 1,1'- 
carbonyl-bis-1 H-imidazole were added and th mixture was stirred at room temperatur for 12 hours. 
Subsequently NH 3 -gas was added for 2 hours using an inlet pipe. After on additional hour stirring at r.t. the 
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solvent was distilled off in vacuo. The residue was taken up in ethylacetate and wash d thr e times with 
water, one time with a NaHCCb solution and one tim with a NaCI solution. The organic phase was dried 
using MgSCh and the solvent was removed in vacuo. 
Yield: quant. 
5 R,: 0.42, V 

The compounds shown in Table 7 are prepared in analogy to the procedure of Example 124: 



10 



15 



Table 7: 




20 



Ex.-No. 



Yield (% of theory) 



25 



125 -NH-CH 3 0.38, V 97 

126 -N(CH3) 2 0.34, V 94 



The compounds shown in Table 8 are prepared in analogy to the procedure of Example 65: 
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Ex.-No. 



R 4 



Yield (% of theory) 



127 


-CH 3 


0.21,11 


30 


128 


-CH 2 -CgH5 


0.28, II 


40 


129 


-CH 2 -C 6 H 4 -pN0 2 


0.13, II 


68 


130 


-CH 2 -C 6 H 4 -pCOOCH 3 


0.14, II 


62 
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0.34. II 
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Example 132 

6-Benzyloxy-2-(4-methyl-benzoyl)-3-t3K)xo-3-(1-pyrro!idinyl)propenyl]ben20[bJfuran 



5 



10 




CH 3 



0.5 g (1 .35 mmol) of the compound from example V were disssolved in 5 ml THF, cooled to -70 * C ad 0.8 
ml (2.0 mmol) of n-BuLi (2.5 M solution in hexane) were added dropwise. Subsequently the mixture was 
stirred for 30 min. at -70 'C and 0.50 g (2.0 mmol) of 0,0-diethyl-[2-oxo-2-(1-pyrrolidinyl)ethylJ- 

20 phosphonacid ester, solved in 5 ml THF, were added dropwise. After stirring for 30 min. at - 70* C the 
cooling bath was removed. After warming to 0°C 10 ml of a NH4CI solution were added. The mixture was 
extracted with ethylacetate and the organic phase was washed three times with water, one time with a NaCI 
. solution and dried using MgS04. The solvent was distilled off and the residue purified by chromatography. 
Yield: 0.45 g (72%) 

25 R f : 0.51, IV 

The compounds shown in Table 9 are prepared in analogy to the procedure of Example 132: 
Table 9: 



35 




E 



Ex.-No. E FV Yield (% of theory) 

133 -COOCH3 0.19,111 60 

134 -N0 2 0.28, III 65 
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Example 135 

Methyl 5-hydroxy-2-(4-methyl-benzoyl)-3-benzofuran-propionate 



HO 



OCH, 



The title compound is prepared according to the process A starting from the compound of example VII. 
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The compounds shown in Table 15 are prepared in analogy to the procedure of Example 65 
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Table 15 




OCH, 



Ex. No. 


R 4 




Yield 

(% of theory) 


247 


-ovco-och. 
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-CRrCO-OC^Hs 
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-CH2-CO-NH, 
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The compounds shown in Table 16 are prepared in analogy to the procedure of Example 132 
Table 16: : 



>CN 




Tex. No. 


R. 


E 




Yield S 






(% of theory) | 


250 


H 3 C- 


CI 


0.42, II 


61 1 



58 



EP 0 623 607 A1 



Exampi 251 



2-(4-Ch!oro-benzoyl)-6-methoxy-3-benzofuranpropionitril 



5 




CN 



H 3 CO 



70 



75 



CI 



0.49 g (1.45 mmol) of the compound from example 250 was suspended in 10 ml methanol and 
hydrogenated for 1 hour at 3.5 bar and room temperature in the presence of 60 mg palladium-on-charcoal 
20 catalyst (5%). The catalyst was filtered off and the residue was evaporated. The product was further 
purified, if appropriate, by chromatography. 
... Yield: 71% 

."" R,= 0:40, II y 
25 Example 252 

j2-(4-dhlorchbenzoyl)^hydroxy-3-benzofuranpropionitril 



35 



30 




CI 



40 



The title compound is prepared according to example 251. 



45 



50 



55 



59 



EP 0 623 607 A1 

Example 253 

(4-Chloro-phenylK6-methoxy-3-[2-(2^ 



w 



15 




CI 



20 0.2 g (0.59 mmo!) of the compound from example 251 were dissolved in 5 ml xylene and 0.17 ml (0.59 
mmol) tributyltin chloride and 38.4 mg sodium azide were added. The resulting mixture was heated at 80 ° C 
under argon atmosphere for 3 days. After the mixture was cooled to ambient temperature, it was added with 
stirring to 10 ml of ice-cold, dry methanoi saturated with HCI gas. The mixture was stirred for 90 min before 
it was concentrated in vacuo. The residue was purified by chromatography. 

25 Yield: 49% 
R t : 0.02, V 

Example 254 • • i; 

30 3-[2-(4-Chloro-benzoylj-6-[(tetrahy^ ,1 -dimethyl-ethyl)- i 

propionamide 



35 



40 




CI 



3.0 g (7.0 mmol) of the acid from example 4 were dissolved in a mixture of 10 ml acetonitrile/10 ml pyridine 
and 623 mg (7.0 mmol) 2-amino-2-methylpropanol, 2.9 ml (21.0 mmol) triethylamine and 2.03 ml (21.0 
mmol) tetrachloromethane were added. 5.5 g (21.0 mmol) triphenylphosphin dissolved in a mixture of 10 ml 

so acetonitril/10 ml pyridine were added dropwise. After stirring at room temperature for 12 h the mixture was 
diluted with water and extracted 3 x with ethylacetate. The organic phase was washed with a NaCI solution, 
dried using MgSO* and the solvent was removed in vacuo. The residue was purified by chromatography 
using dichloromethane/methanol (9:1). 
Yield: 2.42 g (72%) 

55 R,: 0.64, V. 
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Example 255 

(4-Ch!oro-phenylK3-[2-(4,4Hjimeth^^ 




Ci 



20 0.58 ml (8 mmol) thionylchloride were added dropwise under stirring to 1 .0 g (2.0 mmol) of the compound 
from example 254. The mixture was stirred at room temperature for 1 2 hours and the excess thionylchloride 
was removed in vacuo. .The residue was taken up in water and the pH of the solution was adjusted to pH = 
8 by adding a 1 N sodium hydroxide solution. After extraction of the water phase 3 x with ethylether and 
removing of the solvent in vacuo the residue was purified by column chromatography. 

25 Yield: 0.7 g (85%) . 
R,: 0.70, V. 

Example 256 

30 2-{2-(4^hlorchbenzoyl)-3^2-(4,4Hjim^ 



35 



40 




The title compound is prepared according to example 65. 

The compounds shown in Table 17 are prepared by reaction of the carbon acids with NaOH. 

50 
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Table 17 



Jurf 




cP Na© 



Ex. 
No. 


R 4 


A 


D I 


E 




rield (% 
of theory) 


257 i 


-CH 2 -CO-NH 2 


H 


H 


CI 


o.i (V) 


95 


258 


CH— CQ-t/~^ 


H 


H 


Ci 


0.2 (V) 


98 


259 


CH— CQ-l/~~| 


H 


H 


Gl 


0.2 (V) 


97 


260 


-CH 2 -CO-N(C 2 H 5 ) 2 


H 


H 


CI 


0.15 (V) 


98 



The compounds shown in Table 18 are prepared in analogy to the procedure of example 65. 
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Table 18: 




OCH, 



Ex. i 
No. 


A 


D 


E 


R 4 




f 1 

Yield 

(% of 

theory) 


261 i 


H 


H 


CH 3 ; 


■ // , ,. 

CH 2 C \ ^C 10 H 15 

N 
H 


0.58 (TV) 


57 


262 


H 


H 


CH 3 


N 
H 


0.25 (IV) 


80 


263 


H 


H 


CH 3 




0.36 (TV) 


86 


264 


H 


H 


CH 3 


H 


0.30 (IV) 


74 


265 


H 


H 


CH 3 


» 

H 


0.33 (TV) 


74 
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Table 18 (Continuation) 



Ex. 
No. 


A 


D 


E j 


R 4 




Tield 
(%of 
theory) 


266 


H 


H 


Br 


O 

ChL — C _ ^ u 

to 


0.5 (TV) 


86 | 


267 


H 


H 


Br 


N 
H 


0.28 (IV) 


75 


268 


H 


H 


Br 


✓° 


0.28 (IV) 


86 


269 


H 


H 


Br 


-ch 2 — c y^y 

N \ 
H 


0;29 (TV) 


65 


270 


H 


H 


Br 


1 

H 


0.28 (TV) 


80 



64 



EP 0 623 607 A1 




55 



65 



EP 0 623 607 AI 



5 




Yield 

(% of theory) 


o 

OO 


o 




ON 


vo 


10 






















0.5 (IV) 


0.42 (V) 


0.23 (V) 


0.29 (V) 


0.25 (V) 


15 






















CN i 


CN 


CN 


CN 


CN 


20 








• 








25 
30 


r, V. .... 

"•; 


■ 


o 

X 

o 


X~ 

eT 

' \ 

ZI 

^ / 
o 


V 1 


. 9 

o 


y 

\ 

z-x 

o 








L 
i 
o 

I 


L 

X 

o 

I 


L 

X 

o 

1 


L 

X 

o 

1 


X 

o 

1 


35 




















W 


u 


Ui 

m 


la 
« 


m 


D . 


40 


















? 


Q 


a 


DC 


X 


a 


X 


45 


Continuati 


< 






X 


E 


X 


50 


Ov 

(2 






r- 

CN 


oo 

CN 


o 

r- 

CN 


o 
oo 
CN 
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75 



20 



.25 



30 



35 



40 



45 



SO 



O 

■s 



oo 



§ 

1 

CM 



n 



v/ 



X 

o 



z-x 



33 



as 



oo 



OO 



° / 

v/ 



ZI 



o 
U 

X 

o 



5 



oo 



00 

oo 



CN 

d 



ZI 



o 



X 

o 



o 



X 

o 



X 



CJ 



oo 

CM 



OO 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



g 
•g 
§ 
g 

O 

U 

ON 

a 



Yield 

(% of theory) 


in 

00 


r- 










0.26 (V) 


0.22 (V) 




cm 




; . ':■ 


\ 

z-x. 

^ / 

o 
! 


\ 

z-x 
° / 

o 

1 




I N 

X 

o 
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X 

o 




1 


1 












€ 


Q 


S3 




< 


S3 


X 




IT* 
OO 
CM 


VO 
OO 
CM 



The compounds shown in Table 20 were prepared in analogy to the procedur of Example 120. 
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Ex. No. 


A 


D 


E 


RIO 


Ri 


Yield (% of theory) 


287 


H 


H 


Br 


-0-C(CH 3 )3 


0.2 (IV) 


40 


288 


H 


H 


Br 


-0-CH(CH 3 )2 


0.22 (IV) 


43 



Example 289 

2-[2-(4-Chloro-benzoyl)-3-(2^yano-^ 




ci 



The title compound is prepared according to example 65. 



EP 0 623 607 A1 

Example 290 

3-[2-(4-Chloro-benzoyl)-6-hydroxy-b nzofuran-3-ylhpropiohydroxamic acid 



10 




CI 



0.9 g (2.6 mmol) of the acid from example 58 were dissolved in THF. 1.85 g (11.1 mmol) carbonyl 
20 diimidazole were added and the reaction mixture was stirred at room temperature for 12 hours. 0.36 g (5.22 
mmol) hydroxylamine hydrochloride were added and the mixture was stirred further 6 hours. The solvent 
was removed in vacuo and the residue was solved in ethylacetate. The organic phase was washed three 
times with water and one time with a NaHC03 -solution and with a NaCI-solution. The organic phase was 
dried with Na2SO* and concentrated in vacuo. The residue was further purified by chromatography. 
25 Yield: 140 mg (15 %) 
R f : 0.29, V 

Claims : 

30 1. Benzofuranyl- and -thiophenyl-alkane-carboxylic acid derivatives of the general formula 



35 




in which 

40 R 1 and R 2 are identical or different and represent hydrogen, halogen, carboxyl, cyano, 

nitro, trifluoromethyl or a group of a formula - OR 4 , -SR 5 or -NR 6 R 7 , 
in which 

R6 denotes hydrogen or straight-chain or branched alkyl having up to 4 carbon 

atoms, 

45 R 4 , R 5 and R 7 are identical or different and 

denote hydrogen, cycloalkyl having 3 to 6 carbon atoms, hydrogen or a 5 to 7- 
membered saturated or unsaturated heterocycle having up to 3 heteroatoms 
from the series comprising N, S and O, which are optionally substituted by 
identical or different substituents from the series comprising halogen, cyano, 

so nitro or by straight-chain or branched alkyl or alkoxy carbonyl each having up to 

6 carbon atoms or 
denote a residue of formula 
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or 

denote straight-chain or branched alkyl or alkenylen each having up to 8 carbon 
70 atoms, and each of which is optionally monosubstituted to trisubstituted by 

identical or different substituents from the series comprising trifluoromethyl, 
difiuoromethyl, halogen, cyano, carboxy, hydroxy, straight-chain or branched 
alkoxy, alkoxycarbonyl or acyl each having up to 6 carbon atoms or by a 5-to 7- 
membered saturated or unsaturated heterocycle having up to 3 hetero atoms 
75 from the series comprising N, S and O and to which an aromatic ring can be 

fused, 

or by N-methyl-substituted imidazolyl, 
or by a residue of formula 



20 



25 



-O. -0.-.Q i. -q ■ 



or by phenyl, 

wherein all rings are optionally monosubstituted to trisubstituted by identical or 
30 different substituents from the series comprising nitro, halogen, carboxy or 

straight-chain or branched alkylen or alkoxycarbonyl each having up to 6 carbon 
atoms, 

or alkyl or alkenyl are substituted by a group of formula - CO-NR 8 R 9 
in which 

35 R 8 and R 9 are identical or different and denote, phenyl, adamantyl, cycloalkyl having up 3 

to 7 carbon atoms, benzyl, hydrogen, formyl, straight-chain or branched alkyl or 
alkenyl each having up to 6 carbon atoms and which are optionally substituted 
by carboxy, hydroxy or straight-chain or branched alkoxycarbonyl or up to 6 
carbon atoms, 

40 R 8 and R 9 together with the nitrogen atom form a 5 to 7 membered saturated or unsatu- 

rated heterocycle, 
or 

R 4 denotes a protecting group of a hydroxyl group, difiuoromethyl or a group of a 

formula -S02-X, 
45 in which 

X denotes trifluoromethyl, phenyl or straight-chain or branched alkyl having up to 

6 carbon atoms, 
T represents an oxygen or sulfur atom, 

V represents a straight-chain or branched alkylene or alkenylene chain each 

so having 2 to 8 carbon atoms, 

W represents cyano, tetrazolyl or a group of a formula - CO-R 10 , -CO-NR 11 R 12 , 

-CONR 13 -S02-R u or PO(OR l5 )(OR 16 ), or a residue of the formula 
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in which 

R 10 denotes hydroxyl, cycloalkyloxy having up to 3 to 7 carbon atoms or straight- 

chain or branched alkoxy having up to 8 carbon atoms, 

R 11 , R 12 and R 13 are identical or different and denote hydrogen, phenyl, or straight-chain or 
branched alkyl or acyl each having up to 6 carbon atoms and which are 
optionally substituted by hydroxyl, 
or 

R 11 denotes hydrogen 

and 

R 12 denotes hydroxyl, 

or 

R 11 and R 12 "together with the nitrogen atom form a 5-or 6-membered saturated heterocycle. 

R u denotes straight-chain or branched alkyl having up to 6 carbon atoms, which is 

optionally substituted by phenyl or trifluoromethyl, or 

denotes phenyl, which is optionally substituted by substituents from the series 
comprising halogen, cyano, nitro or by straight-chain or branched alkyl having 
up to 6 carbon atoms, 

R 15 and R 16 are identical - or different and represent hydrogen or straight-chain or branched 

alkyl having up to 6 carbon atoms, 

R 3 represents phenyl, which is monosubstituted to trisubstituted by identical or 

different substituents from the series comprising hydroxyl, halogen, nitro, 
tetrazolyl, trifluoromethoxy, difluoromethoxy, trifluoromethyl, difluoromethyl, 
cyano, carboxy, straight-chain or branched alkyl, alkylthio, alkoxy, alkoxycar- 
bonyl or acyl each having up to 8 carbon atoms or by a group of formula 
-NR 17 R 18 , -(0) a SQ2-R 19 or -SCfeNR^R 21 
in which 

a denotes a number 0 or 1 , 

R 17 and R 18 have the meaning shown above for R 11 and R 12 and are identical to the latter or 

different from the latter, 
or 

R 17 denotes hydrogen, 

and 

R 18 denotes straight-chain or branched acyl having up to 6 carbon atoms 

and 

R 19 has the abovementioned meaning of R u and is identical to the latter or different 

from the latter, 

R 20 and R 21 have the above mentioned meaning of R 11 and R 12 and are identical to the latter 

or different from the latter. 

Benzofuranyl- and -thiophenyl-alkane-carboxylic acid derivatives according to claim 1, 
wherein 

R 1 and R 2 are identical or different and represent hydrogen, fluorine, chlorine, bromine, 

nitro. trifluoromethyl or a group of a formula - OR 4 , -SR 5 or -NR 6 R 7 , 
in which 

R 6 denotes hydrogen or straight-chain or branched alkyl having up to 3 carbon 

atoms, 

R 4 , R 5 and R 7 are identical or differ nt and denote hydrogen, cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, chinolyl, pyridyl, imidazolyl, 1,3-thiazolyl or thi nyl, 
which are optionally substituted by identical or different substituents from the 
s ries comprising fluorine, chlorin , bromin , iodin , cyano, nitro or by straight- 
chain or branched alkyl or alkoxycarbonyl each having up to 5 carbon atoms or 
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d note a r sidue of formula 




o 

or 

denote straight-chain or branched alkyl or alkenylen each having up to 6 carbon 
atoms, and each of which is optionally monosubstituted to trisubstituted by 
identical or different substituents from the series comprising trifluoromethyl, 
difluoromethyl, fluorine, chlorine, bromine, iodine, cyano, carboxy. hydroxy, 
straight-chain or branched alkoxy, alkoxycarbonyl or acyl each having up to 5 
carbon atoms or by chinolyl, pyridyl, pyrazolyl, 1 ,3-thiadiazolyl or thienyl, 
imidazolyl or N-methyl-substituted imtdazolyl, and to which an aromatic ring can 
be fused, 

or by a residue of formula 



CH 3 

or by phenyl; . -v. 
..where in all rings are optionally monosubstituted to disubstituted by identical or 
different substituents from the series comprising nitro, fluorine, chlorine, bro- 
mine, iodine, carboxy or straight-chain or branched alkyl or alkoxycarbonyl each 
having up to 5 carbon atoms, 

or alkyl or alkenylen are substituted by a group of formula -CONR 8 R 9 , 
in which 

are identical or different and denote phenyl, adamantyl, cyclopropyi, cyclopen- 
tyl, benzyl, formyl, hydrogen, straight-chain or branched alkyl or alkenyl each 
having up to 5 carbon atoms and which are optionally substituted by carboxy, 
hydroxy or straight-chain or branched alkoxycarbonyl up to 4 carbon atoms or 
together with the nitrogen atom form a morpholinyl, piperidinyl, piperazinyl or 
pyrrolidinyl ring, 
or 

denotes acetyl, benzyl, tetrahydrofuranyl, difiuoromethyl or a group of a formula 

-SO2-X. 

in which 

denotes trifluoromethyl, phenyl or methyl, 
represents an oxygen or sulfur atom, 

represents a straight-chain or branched alkylene or alkenylene chain each 
having 2 to 6 carbon atoms, 

represents cyano, tetrazolyl or a group of a formula - CO-R 10 , -CO-NR ,1 R ,2 l 
-CONR 13 -S02R u or PO(OR 15 )(OR 16 ), or a residue of the formula 
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in which 

R 10 d notes hydroxyl, cyclopropyloxy, cyclopentyloxy, cyclohexyloxy or straight- 

chain or branched alkoxy having up to 6 carbon atoms, 

R n ,R l2 andR 13 are identical or different and denote hydrogen, phenyl, straight-chain or 
branched alkyl or acyl each having up to 4 carbon atoms and which are 
optionally substituted by hydroxyl, 
or 

R 11 denotes hydrogen 

and 

R 12 denotes hydroxyl, 

or 

R 11 and R 12 together with the nitrogen atom form a pyrrolidinyl piperidinyl or a morpholinyl 

ring, 

R 14 denotes straight-chain or branched alkyl having up to 5 carbon atoms, which is 

optionally substituted by phenyl or trifluoromethyl, or denotes phenyl, which is 
optionally substituted by substituents from the series comprising fluorine, 
chlorine, bromine, iodine, cyano, nitro or by straight-chain or branched alkyl 
having up to 4 carbon atoms, 

R 15 and R 16 are identical or different and represent hydrogen or straight-chain or branched 

alkyl having up to 6 carbon atoms, 

R 3 represents phenyl, which is monosubstituted to trisubstituted by identical or 

different substituents from the series comprising hydroxyl, fluorine, chlorine, 
bromine, iodine, nitro, trifluoromethoxy, trifluoromethyl, difluoromethoxy, 
difluoromethyl, cyano, carboxy, tetrazolyl, straight-chain or branched alkyl, alkyl- 
thio, alkoxy, alkoxy carbony I or acyl each having up to 6 carbon atoms or by a 
group of formula - NR ,7 R 18 , -(0) a -S02-R 19 or -SCVNR^R 21 , 
in which ? 

a denotes a number 0 or 1 , 

/ R 17 and R 18 have the meaning shown above for RV and R 12 and are identical to the latter or . 

different from the latter, 
or 

R 17 denotes hydrogen, 

and 

R 18 denotes straight-chain or branched acyl having up to 6 carbon atoms 

and 

R 19 has the abovementioned meaning of R u and is identical to the latter or different 

from the latter, 

R 20 and R 21 have the above mentioned meaning of R 11 and R 12 and are identical to the latter 

or different from the latter. 

Benzofuranyl- and -thiophenyl-alkane-carboxylic acid derivatives according to claim 1, 
wherein 

R 1 denotes hydrogen, 

R 2 denotes fluorine, chlorine, bromine, nitro, trifluoromethyl or a group of a formula 

-OR* or -NR 6 R 7 , 
in which 

R* denotes a group of a formula -SO2X, 

in which 

X denotes phenyl, trifluoromethyl or methyl, 

or 

R* denotes hydrogen, difluoromethyl, tetrahydropyranyl, benzyl, acetyl, 

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, chinolyl, pyridyl, imidazolyl or 
thienyl, which are optionally substituted by identical or different substituents 
from the series comprising fluorine, chlorin , bromine, cyano, nitro or by 
straight-chain or branched alkyl or alkoxycarbonyl each having up to 4 carbon 
atoms or 

denotes a residu of th formula 
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O 

or 

denotes straight-chain or branched alkyl or alkenylen each having up to 5 
10 carbon, atoms, and each of which is optionally monosubstituted to disubstituted 

by identical or different substituents from the series comprising trifluoromethyl, 
difluoromethyl, fluorine, chlorine, bromine, cyano, carboxy, hydroxy, straight- 
chain or branched alkoxy, alkoxycarbonyl or acyl each having up to 5 carbon 
atoms or by chinolyl, imidazolyl or N-methyl substituted imidazolyl, pyridyl, and 
75 to which an aromatic ring can be fused, 

or by a residue of formula 



9 H 3 



20 



N 



25 



or by phenyl, 

wherein all rings are optionally monosubstituted to disubstituted by identical or 
different substituents from the series comprising nitro, fluorine, chlorine, bro- 
mine; carboxy or straight-chain or branched alkyl or alkoxycarbonyl each having 
30 up to 4 carbon atoms, 

or alkyl or alkenylen are substituted by a group of formula -CO-NR 8 R 9 
in which 

R 8 and R 9 are identical or different and denote phenyl, benzyl, adamantyl, cyclopropyl, 

cyclopentyl, formyl, hydrogen, straight-chain or branched alkyl or alkenyl each 
35 having up to 5 carbon atoms, which are optionally, substituted by carboxy, 

hydroxy or straight-chain or branched alkoxycarbonyl up to 3 carbon atoms 
or 

R 8 and R 9 together with the nitrogen atom form a morpholinyl, piperidinyl, piperazinyl or a 

pyrrolidinyl ring 

40 R 6 denotes hydrogen, methyl or ethyl, 

R 7 denotes hydrogen, methyl or ethyl, 

T represents an oxygen or sulfur atom, 

V represents a straight-chain or branched alkylene or alkenylene chain each 

having 2 to 5 carbon atoms, 

45 W represents cyano, tetrazolyl, or a group of a formula - COR 10 , -CONR 11 R 12 , 

-CONR' 3 -S02-R u or P0(0R 15 )(0R 1S ), or a residue of the formula 



50 




55 in which 

R 10 denotes hydroxyl, cyclopropyloxy, cyclopentyloxy. cyclohexyloxy or straight- 

chain or branched aJkoxy having up to 5 carbon atoms, 
R 11 , R' 2 and R 13 are identical or different and denote phenyl, hydrogen, straight-chain or 
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branched alkyl or acyl each having up to 4 carbon atoms and which ar 

optionally substituted by hydroxy!. 

or 

R 11 denotes hydrogen 

5 and 

R 12 denotes hydroxy!, 

R 11 and R 12 together with the nitrogen atom form a pyrrolidinyl piperidinyl or morpholinyl 

ring, 

R u denotes straight-chain or branched alkyl having up to 4 carbon atoms, which is 

70 optionally substituted by phenyl or trifluoromethyl, or denotes phenyl, which is 

optionally substituted by substituents from the series comprising fluorine, chlo- 
rine, bromine, cyano, nitro or by a straight-chain or branched alkyl having up to 
3 carbon atoms, 

R 15 and R 16 are identical or different and represent hydrogen or straight-chain or branched 

is alkyl having up to 5 carbon atoms, 

R 3 represents phenyl, which is monosubstituted to trisubstituted by identical or 

different substituents from the series comprising hydroxy I, fluorine, chlorine, 
bromine, nitro, tetrazolyl, trifluoromethyl, trifluoromethoxy, difiuoromethoxy, 
difluoromethyl, cyano, carboxy, straight-chain or branched alkyl, alkylthio, al- 
20 koxy, alkoxycarbonyl or acyl each having up to 5 carbon atoms or by a group of 

formula -NR 17 R 18 , - (0) a -S02-R 19 or -SOz-NR^R 21 
in which 

R 17 and R 18 have the meaning shown above for R 11 and R 12 and are identical to the latter or 

different from the latter, 

25 or ....... 

R 17 denotes hydrogen, . . : v ? : 

• < ; • * " and * «■..:•*;.■ 

R 18 : ■ denotes straight-chain or branched acyl having up to 5 carbon atoms 

: - ■ : " and..- . ' ' . . ■ • . .r. :.. 

30 R 19 has the abovementioned meaning of R u and is identical to the latter or different 

from the latter, 

R 20 and R 21 have the above mentioned meaning of R 11 and R 12 and are identical to the latter 

or different from the latter. 

35 4. Benzofuranyl- and -thiophenyl-alkane-carboxylic acid derivatives according to claims 1 to 3 for control- 
ling diseases. 

5. Process for the preparation of benzofuranyl- and -thiophenyl-alkane-carboxylic acid derivatives to 
claims 1 to 3, 
40 characterized in that 

[A] compounds of the general formula (II) 



45 




50 

in which 

R\ T, W and V have the above mentioned meaning, 
R 22 represents a group of formula -OR 4 ' 
in which 

55 R 4 ' has the above mentioned meaning of R 4 , but does not repr sent hydrogen, 

are reacted with compounds of the general formula (III) 

R 3 -CO-CH 2 -Y (HI) 
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in which 

R 3 has th abov mentioned meaning, 
and 

Y represents a typical leaving group such as, for example, chlorine, bromin f iodin , 
tosylate or mesylate, preferably bromine, in inert solvents and in the presence of a base 
under cyclisation by customary methods 
[B] in the case, in which V represents alkenyl, compounds of the general formula (IV) 




in which 

R\ R 3 , T and R 22 have the above mentioned meaning, 

first are converted by reaction with N-bromosuccinimide, in inert solvents and in the presence of a 
catalyst to the compounds of the general formula (V) 




CH 2 -Br 



CO-R, 



(V) 



in which 

R\ R 3 , T and R 16 have the above mentioned meaning, 

and then by subsequent hydrolysis to compounds of the general formula (VI) 




in which 

R\ R 3 , T and R 22 have the above mentioned meaning, 

with in a last step are reacted with compounds of the general formula (VII) 



(OR 23 ) 2 P(0)-CH2-CONR 1, R 12 (VII) 



in which 

R 11 and R 12 have the above mentioned meaning, 

R 23 represents Ci -Chalky I, 

in inert solvents and in the presence of a base, 

and in the case of the free hydroxyl functions (R* = H) the protective groups are removed by a 
customary method, 

and in the cas of acids (R 10 = OH), th esters ar hydrolys d, and in th case of the variation of 
the esters (R 10 = OH) the acids are est rified with the appropriate alcohols in the presence of a 
catalyst according to a customary method, 

and in the case of the amides and sulfonamides (R'/RS/R 7 = -CONR 8 R 9 / W = -CONR 1l R 12 / 
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-C0NR 13 -SO2R 1i ), using amines of th formula (VIII) or sulfonamines of the formula (IX) 
HN-R^R 25 (VIII) 
5 H-NR 13 -S02R U (IX) 

in which 

R 2 * and R 25 have the abovementioned meaning of R 8 , R 9 , R n and R 12 
and 

w R 13 and R u have the abovementioned meaning, 

starting from the esters directly or starting from the free carboxylic acids, if appropriate in the 
presence of above and/or an auxiliary, an amidation of sulfonamidation follows. 

6. Medicaments containing at least one benzofuranyl- and -thiophenyl-alkane-carboxylic acid derivative 
75 according to claim 1 to 3. 

7, Medicaments according to claim 6 for the treatment and controlling acute and chronic inflammatory 
processes. 

20 8. Medicaments according to claim 6 for the treatment and prevention acute and chronic inflammation of 
the airways, artheriosclerosis and for reducing the damage to infarct tissue after reoxygenation. 

9. Use of benzofuranyl- and -thiophenyl-alkane-carboxylic acid derivatives according to claim 1 to 3 for 
the production of medicaments. 

25 
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